Target-sensitive immunoliposomes as an efficient drug carrier for antiviral activity.
We have shown previously that target-sensitive immunoliposomes composed of palmitoyl antibody stabilized phosphatidylethanolamine bilayers could be destabilized by binding to the target cells (Ho, R. J. Y., Rouse, B. T., and Huang, L., Biochemistry (1986) 25, 5500-5506). Target-sensitive immunoliposome-encapsulated and free cytotoxic drugs of nucleoside analogs cytosine-beta-D-arabinoside (AraC) or acycloguanosine (acyclovir, ACV) were compared for their antiviral efficacy and cell cytotoxicity. Target-insensitive immunoliposomes and nontargeted liposomes were also investigated. When the mouse fibroblast L929 cells were infected at low multiplicity with herpes simplex virus, AraC encapsulated in target-sensitive immunoliposomes composed of transphosphatidylated egg phosphatidylethanolamine effectively inhibited virus replication and had far less cell cytotoxicity than free drug. As a measure of cytotoxicity, the drug concentration required to inhibit 50% of [3H]thymidine incorporation from 6 to 42 h (CD50) was determined. For free AraC, this value was 0.3 ng/ml, whereas for target-sensitive immunoliposome-encapsulated AraC, the CD50 exceeded 1 microgram/ml. However, target-sensitive immunoliposome-encapsulated AraC was virus inhibitory (50% effective dose = ED50) at 1.8 ng/ml. A free drug concentration of at least 1000-fold greater was required for comparable antiviral activity. A similar phenomenon was observed when ACV was administered via target-sensitive immunoliposomes. The CD50 values of the free and target-sensitive immunoliposome-encapsulated ACV were 12.5 ng/ml and 1.4 micrograms/ml, respectively, whereas the ED50 values of the free and target-sensitive immunoliposome-encapsulated ACV were 1.1 and 125 ng/ml, respectively. Consequently, our results indicated the superiority of target-sensitive immunoliposomes at drug delivery, especially when drugs were cytotoxic to cells. The use of liposomes of the target-insensitive variety provided some enhancement of activity, but this was several-fold less than that observed with target-sensitive immunoliposomes. In addition, the nucleoside transport inhibitors, p-nitrothiobenzylinosine and dipyridamole, were shown to inhibit the liposome-mediated antiviral activity of AraC. This finding indicated that site-specific cytosolic delivery of nucleoside analogs by target-sensitive immunoliposomes involved a cellular nucleoside transport system. A mechanism of action is proposed.